This paper addresses the communicative outcome of a group of closed head injured (CHI) subjects in South Africa. Communicative outcome is evaluated on one test battery currently used for medico-legal assessments in South Africa. It was found that a number of the tests were sensitive to breakdown in this sample, but that the demographic factors of first language and pre-injury education significantly affected performance on some tests. Many test performances were significantly related to return to work, thus confirming the importance of communicative skills in the workplace, and the speechlanguage pathologist's role in vocational assessment and rehabilitation.
INTRODUCTION j
Speech-language pathologists in the medico-legal field are called upon daily to describe and quantify communicative deficits as a result of: closed head injury (CHI). These clinicians, however, have little empirical or policyrelated guidance as to which tests are indeed sensitive to breakdown in the South Africian population, and how performance may be affected by certain demographic and cultural factors, for example, educational level. This is important to know when one considers the vast discrepancies in such socio-economic indicators in South Africa. Further, the medico-legal professional is required to prognosticate, beyond a reasonable doubt, whether or not the patient will be able to return to work. Again, this is currently taking place with little scientific insight regarding which communicative skills are most important in the workplace, and which tests are most useful to measure them.
The above difficulties faced by the South African speechlanguage pathologist are highly significant in the light of the extremely high incidence of CHI in South Africa, cited as 316/100 000 (Nell & Brown, 1990) , approximately 50% higher than abroad. IN addition, dwindling insurance and return to work third party payouts demand that professionals ensure that they are using culturally appropriate and functionally valid tests in order to ensure the strongest possible case for their clients. This study was hence aimed at determining the sensitivity of a test battery already used by a practice involved in medico-legal assessments in South Africa, the effects on performance of early demographic and injury variables, and which test performances were most closely related to return to work. In order to contextualise the results of this study, previous research documenting communication breakdown following head injury will be discussed, as well as the impact of early variables on test performance and research documenting the relationship between communicative skills and vocational success.
COMMUNICATIVE BREAKDOWN FOLLOWING CLOSED HEAD INJURY
There has been much debate in the literature regarding the nature and mechanisms underlying communication breakdown following CHI. Early studies in the 1970's and early 1980's assessed and classified the communicative breakdown using traditional aphasia tests. The inci-Die Suid-Afrikaanse Tydskrif vir Kommunikasieafwykings, Vol. 43, 1996 86 dence of classical aphasic syndromes found within the CHI population ranges from 2% (Heilman, Safran & Geschwind, 1971) to 30% (Sarno, 1988) . Hartley and Levin (1990) point out that the lower incidence of classical aphasias tends to be associated with samples of consecutive cases of head injury, which contain a wide range of severity levels, while higher incidences have been reported in samples of CHI admissions to rehabilitation centres, which are likely to be mainly severe injuries.
A number of specific linguistic deficits have also been found to occur relatively often in the absence of a classical aphasic syndrome, and have been termed "subclinical aphasia" (Sarno, 1988) . The most common deficit is anomia, measured usually on a confrontation naming task such as the Boston Naming Test (Heilman, Safran & Geschwind, 1971; Levin, Grossman & Kelly, 1976) . Verbal fluency tasks have also been found to be sensitive measures of anomia (Walsh, 1991) . In addition, impaired auditory comprehension, particularly of complex commands as measured by the Token Test, has been found to occur relatively often (Levin et al., 1976; Sarno, 1988; Kreutzer, Gordon, Rosenthal & Marwitz, 1993) .
More recently, the focus of CHI assessment has shifted to the investigation of more naturalistic forms of language use, these being discourse and pragmatics. It is not surprising that the use of such different tests has led to the identification of very different types of communication impairment. One of the earliest studies which investigated the discourse of CHI individuals found it to be characterised by impoverished productivity in terms of the number of words produced, the rate of speech, and the percentage of syllables in mazes (Wyckoff, Jensen & LaPointe, 1984) . The amount of content was also consistently reduced in comparison to controls, and the subjects used fewer cohesive ties per communication unit. The researchers summarise these findings by describing CHI discourse as limited in "quantity, efficiency and connectivity" (Wyckoff, Jensen & La Pointe, 1984) .
Other studies investigating discourse have confirmed deficits in the following areas: discourse cohesion (Mentis & Prutting, 1987; Liles, Coelho, Duffy & Zalagens, 1989) ;" discourse superstructure and story grammar elements (Chapman, Culhane, Levin et al., 1992; Liles et al., 1989) ; coherence Glosser & Deser, 1990) ; and productivity (Hartley & Jensen, 1991; Mentis & Prutting, 1987; Liles et al., 1989) .
Within the realm of pragmatics, deficits have been found to occur in all three of the nonverbal, interactional and propositional aspects of communication (Hartley, 1990) . Nonverbal deficits in the paralinguistic features of speech fluency, rate of speech and voice quality (Marsh & Knight, 1991) , fluency (Hartley & Jensen, 1991) and prosody (Milton, Prutting & Binder, 1984) have been found. The interactional aspects of communication have also been found to be significantly affected after CHI. In particular, inappropriate turn-taking behaviours have been noted (Milton, Prutting & Binder, 1984; Coelho, Liles & Duffy, 1991) , as well as deficits in "partner-directed behaviour" (Marsh & Knight, 1991) . McDonald (1993) demonstrated significant difficulties in the CHI individual's ability to meet the informational needs of their listeners. Similarly, Irvine (1984) demonstrated disrupted interpersonal skills on Scale A (response to interlocutor) on Penn's (1985) Profile of Communicative Appropriateness. Finally, researchers have demonstrated difficulties in the propositional
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At this point, it seems to be important to gather information about how a South African sample of CHI individuals perform on a battery of tests in order to confirm patterns of breakdown, as well as which tests appear to be most sensitive in measuring this breakdown.
IMPACT OF EARLY VARIABLES ON OUTCOME/ TEST PERFORMANCE
Given the fact that about 88% of the South African population is not first language English speaking, and that about 25% are illiterate (Central Statistical Services, 1994) , understanding the impact of demographic factors on test performance is of paramount importance in South Africa. In most outcome studies, researchers have attempted to identify factors in the head-injured patient's past and related to the injury itself that can account for the outcomes they describe. Few studies, however, have investigated the impact of these effects on communicative outcome. It is only very recently that a systematic discussion of the possible effects of such factors on test performance has been made and preliminary investigations carried out (Coelho, 1995) . The need for this empirical information in South Africa is great, particularly in the light of our multicultural and multilingual society, with such a large disparity in socio-economic status among its inhabitants. It is almost impossible to comment on test performance without it.
IMPACT OF COMMUNICATIVE DEFICITS ON RE-TURN TO WORK (RTW)
Return to work following head injury abroad, and particularly in South Africa is a major concern as insurance and other resource allocations for CHI individuals diminish. However, few outcome studies have included the assessment of the impact of communication difficulties on the CHI patient's ability to return to work. In the studies which have assessed this relationship, researchers have used widely differing measures of communicative functioning, from standardised aphasia tests to questionnaire items, thus making comparison and generalisation difficult. Also, researchers have tested their subjects at different times-post-onset.-Those testing in the acute stage have measured the prognostic value of early language breakdown on later vocational performance (i.e., communicative functioning as a predictor of future performance), while those who have tested breakdown in the chronic stage measure the relationship between communicative and vocational performance at the same time (i.e., communicative functioning as an indicator of outcome). This is useful in that it allows researchers to make hypotheses as to which deficits are affecting performance at the time of testing.
Testing in the acute stage of recovery, Dresser, Meirowsky, Weiss et al.(1973) found that the early presence of aphasia was a significant predictor of future unemployment. Similarly, Najenson, Groswa'sser, Mendelsohn and Hackett (1980) found the early presence of aphasia to have an important influence on rehabilitation outcome, and a significant effect on vocational functioning on follow-up.
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Considering communication breakdown as a late indicator of outcome, Brooks, McKinlay, Symington et al. (1987) found that ratings of communicative impairment by relatives or significant others were significantly related to failure to return to work. Two particular communication deficits, the ability to carry on a conversation and to understand a conversation, were highly significant. In a metaanalysis of the predictors and indicators of work status, Crepeau and Scherzer (1993) were able to compare five studies which investigated the relationship between communicative abilities and return to work, and found their results to be relatively homogeneous with communicative abilities having a moderate correlation with return to work. However, they stress that due to the differing measures used in the various studies, it was difficult to come to a closer understanding of exactly what fosters a strong relationship between communication and return to work. It appears that no detailed study correlating performance on a battery of communication tests and vocational status has been carried out to date. Also, it is only recently that speech-language pathologists have begun working in close collaboration with the vocational rehabilitation team in attempting to evaluate systematically the communicative requirements of the workplace (Fraser & Baarslag-Benson, 1994) .
The aim of this study, therefore, was to evaluate a particular communication test battery, developed and currently used by a speech therapy practice in South Africa, in terms of the following three aspects: 1. sensitivity to breakdown in the chronic stage of recovery; 2. effects of early demographic and injury variables on test performance; and, 3. the relationship between test performance and occupational status.
METHODOLOGY
A group of fifty CHI subjects who had been evaluated for medico-legal purposes, was selected based on the following criteria: | 1. The subjects had to speak! English as a first langauge, or at least with enough proficiency not to require an interpreter during testing. This limited the cultural diversity of the sample, but aimed to ensure greater test validity; i 2. The subjects had to be of working age at the time of testing; j 3. Sufficient information had to be available regarding all the communicative functioning, demographic and injury-related variables, and occupational functions for data analysis.
The medico-legal reports of the subjects who fulfilled these criteria were reviewed in detail, and the relevant data was captured on a data recording form, and transferred into a computerised database devised by the first author (Watt, 1996) . The aim of this form was to provide a standard method of analysing the reports and recording the data. It includes 197 variables, including demographic information of age at onset, time since onset, gender, preand postinjury educational levels, pre-and postinjury occupational types and status; injury-related information of severity, cause of injury and surgical procedures; and early postinjury variables, e.g., therapy received. The form was designed to be similar to that designed for the Model Sys-tems Database for Traumatic Brain Injury that has been established in the United States of America (Dahmer, Schilling, Hamilton et al., 1993) in order to make it comparable to international databases and yet feasible in a country with fewer resources for detailed assessment and data gathering. Table 1 summarises the demographic, injury and early post-injury factors investigated in this study.
The communication parameters included on the form are comprehensive in scope and reflect the assessment battery (detailed in table 2) of the speech-language pathologists who conducted the medico-legal assessments. This battery was devised on the basis of substantial experience with a wide range of medico-legal assessments (>200), and taps a range of cognitive and linguistic domains, including hearing, motor speech abilities, receptive language, expressive language, reading, writing, verbal reasoning, and pragmatics. The battery utilises a mix- (4), and marked or severe difficulties (5), on the basis of the medico-legal report. This appeared to be the most appropriate way of capturing the data. A measure of inter-rater reliability was calculated to ensure that the data-capturer was able to extract this information reliably. An independent speech pathologist completed the "communication" section of the database form for one fifth of the sample, and inter-rater reliability was calculated using Cohens's kappa, a stringent measure of agreement that corrects for chance agreement (Howell, 1992) . The following mean kappa values were obtained: per subject 0.62; per construct: motor speech 0.86, receptive language 0.62, expressive language 0.81, reading 0.87, writing 1, verbal reasoning 0.6, pragmatics 0.73.
These values indicate "substantial" to "almost perfect" levels of agreement (Landis & Koch, 1977) and suggest that the data was recorded sufficiently reliably from the medico-legal reports.
The data was analysed according to the three aims. Frequency counts were used to organise the group data, while relationships between variables were calculated using cross-tabulations and chi squared analysis. When sample sizes were small, Fisher's Exact Probability test was used (Siegel, 1956) . The five point rating scale describing communicative performance was collapsed into two categories, namely adequate (ratings of 1 and 2) and inadequate (ratings of 3, 4 and 5) in order to be compatible with 2x2 contingency tables. This system is similar to the cut-off systems employed by Kreutzer, Gordon, Rosenthal and Marwitz (1993) . 
Hearing
The occurrence of a hearing loss as a result of the head injury in 22 % of this sample is substantially higher than that reported by Giles and Clark-Wilson (1993) of 6 to 8 % of all hospital trauma admissions. It is significant that despite this high incidence, few, if any, had been referred to an audiologist before the time of the medico-legal assessment, which took place a mean of three years postinjury.
Reception
It would appear from Table 2 that the receptive battery used is indeed sensitive to breakdown in comprehen-sion in this sample as over half of the subjects manifested difficulties on the Revised Token Test, the subtest used from the Clinical Evaluation of Language Function (CELFXprocessing relationships and ambiguities) and the Right Hemisphere Communication Battery (RHCB) verbal humour subtest. Just under half manifested difficulties on the Test of Language Comprehension (TOLC) inferences subtest and the alternate word meanings subtest of the RHCB. The most discriminative test on which the most subjects performed poorly was the Revised Token Test, which is considered to be fairly specific and highly diagnostic of comprehension difficulties (Howieson & Lezak, 1992) . This finding confirms previous reports of the prevalence of a specific linguistic deficit in auditory comprehension in the absence of traditional aphasia following closed head injury.
It is interesting to note that few of the subjects appeared impaired in spontaneous conversation. This illustrates the ease with which comprehension difficulties may be masked in conversational exchanges, very often the only medium on which other professionals base their referral to a speech-language therapist.
Expression
The profile of communicative performance on the expressive tests clearly indicates which tests are sensitive to breakdown in this South African CHI sample. Nearly 70 % exhibited word finding difficulties in connected speech, which confirms previous repots (Thomsen, 1975; Levin, Grossman & Kelly, 1976; Sarno, 1984) , although these authors relied more on confrontational naming tasks for diagnosis. Poor verbal fluency measures also confirm the previously cited sensitivity of this procedure (Walsh, 1991 ). The narrative discourse task was the third measure which appeared to be very sensitive to breakdown. Although discourse analysis was not detailed, this finding confirms others' results (Kaplan, 1987; Liles et al., 1989; Hartley & Jensen, 1991) .
Reading
The assessment of reading appeared to be well justified by the poor performance of the individuals, particularly for deeper level comprehension such as drawing inferences from the text. This is what is referred to as intratextual processing (Ulatowska, Chapman & Johnson, 1992) such as making inferences on the TOLC or recognising the moral of a fable. As with auditory comprehension, these results highlight the importance of assessing deeper comprehension abilities which would otherwise be missed in basic comprehension tasks.
Verbal reasoning
Regarding verbal reasoning abilities, the results indicate that tests of arithmetic ability, particularly those which are verbally mediated and require understanding of verbal concepts, are highly sensitive to breakdown following head injury. There was a dissociation between speed of processing and arithmetic ability on these tasks. This was characterised by very quick and impulsive calculations with incorrect answers by some and extremely slow working with ultimately correct answers by others. This has implications both for therapy and for vocational placement.
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Pragmatics
The pragmatic categories included in the data recording form did not appear to be very sensitive to breakdown in this sample. This may have reflected insufficiently detailed pragmatic analysis. Although there were subjects who manifested difficulties on all of the parameters described, none of these were very great, the most sensitive measure being that of topic control (44% had difficulties), quantity of verbal output (38%) and relevance (36%). The presence of these difficulties does confirm previous reports of pragmatic breakdown following head injury (Milton, Prutting & Binder, 1984; Penn & Cleary, 1988) . Interesting significant relationships between the non-verbal behaviour of eye contact and the pragmatic behaviours of topic control and relevance were found. A possible explanation for this may be that eye contact is essential for gaining important cues from the listener which help to regulate and monitor turns and relevance.
In summary, it appears that the communication test battery used for this sample was sensitive enough to detect breakdown in performance in nearly all communicative spheres. Most of the difficulties experienced by this group confirm previous studies and indicate that such difficulties are persistent, even up to a mean of three years post-injury. These findings have great implications for the role of the speech-language pathologist in the rehabilitation of this clinical population.
EARLY PREDICTORS OF COMMUNICATIVE PERFORMANCE
The impact of early demographic and injury related variables on communicative test performance was assessed. Table 3 highlights the relationships that were found to be significant at alpha=0.05.
The subjects' first language was found to be the most significant factor affecting communicative performance. This indicates that first language European language speakers (i.e., English, Afrikaans and other European languages e.g., German) performed significantly better than subjects whose first langauge was an African language. This does not necessarily mean that these tests have no place in a South African test battery, as a number of these tests were also significantly related to occupational outcome (see below). However, it does mean that therapists must be aware of this factor, as well as which tests are not affected by first language (e.g., pragmatic functioning) and therefore to include these for valid testing. The South African Journal of Communication Disorders, Vol. 43, 1996 Reproduced by Sabinet Gateway under licence granted by the Publisher (dated 2012)
It is striking how small an impact injury severity had
Speech-Language Evaluation of Closed Head Injured Subjects in South Africa: 91 Cultural Applicability and Ecological Validity of a Test Battery particularly interpersonal aspects of communication, on general communicative functioning in the chronic stage of recovery. Severity of injury was significantly related only to motor speech abilities as manifested in dysarthria and OPE difficulties. It appears that, as far as the speechlanguage pathologist is concerned, injury severity may have less of a role to play, particularly in expressive and receptive language, than other cultural factors such as first language and pre-injury education.
RELATIONSHIP BETWEEN COMMUNICATIVE PERFORMANCE AND RTW
Performance on each of the communicative tests was correlated with the occupational status of the subjects, i.e., employed or unemployed. Table 4 highlights the significant relationships found between test performance and return to work.
These results show that adequate performance on at least one test in nearly every communicative domain was significantly related to the ability to return to work. This is encouraging regarding the communicative domains tapped in the assessment as well as the tests used for this purpose. The importance and value of the Revised Token Itest appears to be underscored by the very strong relationship between performance on this test and return to work. Since, as mentioned previously, the Token Test has been described as relatively specific to, and therefore strongly diagnostic of langauge comprehension difficulties (Howieson & Lezak, 1992) , this finding can confidently be interpreted as confirming the essential role of high level language comprehension abilities within the functional context of the workplace.
The strong relationship between the reading measures and return to work is possibly related to the nature of the sample, the majority of the subjects having been employed in clerical or professional capacities in which reading is essential. These results reveal the high premium placed on literacy in the vocational context. Surprisingly, none of the pragmatic parameters were significantly associated with whether or not the subject was able to return to work. This is a counter-intuitive result, as many authors suspect that poor pragmatic skills, would have severe vocational consequences after head injury (Hartley, 1995; Sarno, 1988) . It was, however, found that poor turn-taking abilities and abnormal quantity of verbal output were significantly associated with the downgrading of those who had returned to work (X 2 values of 5.109 and 7.670; alpha=0.05). In other words, a significant number of the working subjects who presented with these symptoms had been downgraded at work, either in terms of the time commitments of the job (e.g., part time v. full-time) or the employment conditions (e.g., competitive v. sympathetic employment). These findings add more empirical weight to the importance of communicative skills in the workplace, and thus address an important gap in the literature. They also provide convincing support for the functional appropriateness of the tests in this communicative test battery, particularly for the medico-legal assessment, as well as the role of the speech-language pathologist in the vocational rehabilitation team for CHI individuals.
SUMMARY AND CONCLUSIONS
These results have important clinical implications for the South African speech pathologist involved in the assessment of CHI individuals. They indicate that communicative breakdown is pervasive and persistent following closed head injury, affecting particularly high level linguistic abilities, and that there are a number of tests available, both standardised and non-standardised, which are sensitive to this breakdown. Clinicians must, however, be aware of how the South African cultural and socio-economic milieu affects performance on some of these tests, and interpret their results accordingly. They should also be sure to include tests in their battery appear to be less affected by such variables (e.g., verbal reasoning tasks and pragmatic skills evaluation). In addition, these results highlight the integral importance of communication skills in the workplace, and how poor performance on a number of tests is significantly related to a failure to return to work.
There is a need for the development of policy guidelines by the profession as a whole to guide the continued development and fine-tuning of a sensitive, valid and reliable test battery for the assessment of communicative breakdown following CHI. It is evident that at the present time South African clinicians are using vastly different assessment tools with little empirical basis for their test selection. Results such as these may have relevance in the setting up of such guidelines. Such a policy may also then have implications for the clinician's dealings with insurance companies, providing therapists with greater empirical and political support for their evaluation procedures, results and prognoses.
A number of implications for future research also emerge from these finding. Firstly, the study should be expanded and replicated with a larger number of subjects, particularly of the smaller groups represented here, such as the first language African language speakers. In doing so, the methodology of this study has implications for the possible compilation of a national database for head injury in South Africa such as that set up abroad (Dahmer et al., 1993) . A necessary precursor to such a database would be consensus regarding a common minimal test battery for all participating speech therapists and, again, Die Suid-Afrikaanse Tydskrif vir Kommunikasieafwykings, Vol. 43, 1996 92 Nola Watt, Claire Penn and Dilys Jones the issue of policy guidelines governing such decisions is applicable here.
The empirical confirmation of the importance of communicative skills in the workplace also has implications for further research. While these results confirm the importance of specific communicative skills, such as comprehension, expression and reading, in successful vocational outcome, further research is necessary to determine whether the pattern of demands differs across different occupations. Atool for measuring the communicative demands of a specific workplace is currently being developed at the University of the Witwatersrand, which will be used by clinicians to conduct on-site job skill assessments.
In conclusion, this study has highlighted the areas of persistent weakness in communicative functioning of a group of CHI subjects in South Africa. Tests sensitive to this breakdown have been identified, as well as which test performances are affected by demographic factors such as pre-injury educational level and first langauge. In addition, test performances most closely related to successful reintegration in the workplace have been identified. These results support the role of the speech-language pathologist in the long-term rehabilitation of CHI individuals particularly in the occupational sphere.
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